A novel arachidonic acid-related thioesterase involved in acute steroidogenesis.
We have reported the purification of a phosphoprotein (p43) intermediary in arachidonic acid release and steroid synthesis. Here we describe the cloning and sequencing of a cDNA encoding p43 as well as the hormonal regulation of the p43 transcript. The protein is homologous to a family of novel acyl-CoA thioesterases and identical to a peroxisome proliferator-inducible mitochondrial acyl-CoA thioesterase that shows highest substrate specificity for very-long-chain fatty acids such as arachidoyl- and palmitoyl-CoA. The deduced amino acid sequence of the protein has consensus sites for phosphorylation by different protein kinases, and a putative lipase serine motif. This motif is conserved in several species such as mouse, rat and human. Antibodies raised against a synthetic peptide that includes the lipase serine motif block the action of the protein. The transcript was induced by in vivo stimulation of the adrenals with ACTH. The effect of ACTH was rapid (5 min), reached a maximum (62%) at 15 min and returned to basal levels at 30 min. The effect was inhibited by actinomycin D and enhanced by cycloheximide. Our results provide the first evidence linking acyl-CoA thioesterases, with specificity for very-long-chain acids, and a protein intermediary in steroid synthesis, thereby supporting a regulatory role for acyl-CoA thioesterases in steroidogenic tissues. Given the obligatory role of the protein in the activation of steroidogenesis through arachidonic acid release, we propose the name Arachidonic acid- Related Thioesterase Involved in Steroidogenesis (ARTISt) for p43.